Abstract: The aim of this paper is to identify determinants of liquidity of commercial banks in the Republic of Serbia, observing the macroeconomic and banking-specific indicators, or micro-economic indicators which
Introduction
Banks represent specialized institutions whose primary function is intermediation in the sphere of money with the goal of reproduction supplying by required amount of funding. Contemporary business conditions demand a new approach to managing liquidity risk for banking organizations and it's relevant for their ability to withstand the pressure of global market. The forming of deposit potential on the level of commercial banks is strongly influenced by the macroenomic and microeconomic factors. With the realization of stable deposit growth rate it's achieved the stability and efficiency of the banking and financial system. Increasing the volume of unstable deposits may threaten the bank's liquidity, while a longer period of illiquidity can lead to the insolvency of a bank which is a great danger. The basis for measuring the liquidity represents a ratio analysis. The liquidity of bank is its ability to settle financial liabilities on their maturity period. Internal and external factors, where the most important factors of investment funds (own growth and development) and factors of placing funds (to bank's clients) affects to the ability of the banks.
Research question that arises is which determinants most affect on the liquidity of commercial banks in Serbia? The importance of this work is reflected in the application of appropriate quantitative techniques to arrive at a concrete numerical value of parameters that have an impact on the liquidity of commercial banks. Paper is structured as follows: the first chapter reviews the literature about liquidity, the second chapter presents the competitiveness and concentration of Serbian banking system, the third chapter presents the data and methodology determinants and measures of the liquidity, the fourth chapter provides empirical research results and the fifth chapter induces research conclusion.
Literature review
Literature on the determinants of liquidity of commercial banks offer limited empirical research about internal and external factors of liquidity. Valla and Saes-Escorbiac (2006) research the determinants of liquidity of commercial banks in England and concluded the existence of a negative correlation between bank liquidity and growth rate of real GDP and net interest margin. Bunda and Desquilbet (2008) proved the existence of a positive relationship between level of capital adequacy and liquidity of commercial banks, as well as the positive relationship between inflation and liquidity ratios of the observed banks.
Vodova (2013) in her study of liquidity determinants of commercial banks in Hungary in the period 2001 to 2010 showed that banks are positively related to capital adequacy ratio, interest rate on loans and the interest rates and bank profitability and negatively related to the size of the bank, interest margin, monetary policy interest rates and interest rates on interbank transactions. The correlation between gross domestic product and bank liquidity is ambiguous.
Vodova (2013) in her study of liquidity determinants of commercial banks in Czech Republic and Slovakia in the period from 2001 to 2010 included four banking indicators and nine external macroecnomic indicators. Results panel data of regression analysis show that, although the Republic of Slovakia and the Czech Republic have much in common, the different factors in different countries define bank liquidity. Liquidity ratio of Czech banks is growing with the increase in capital adequacy, with the depreciation of the Czech koruna and the worsening quality of loan portfolio. Liquidity ratio of Slovak banks is decreasing with higher capital adequacy, the size of the bank and during the period of financial crisis. Also, the liquidity of Slovak banks is positively related with the economic cycle.
Vodova (2012) and her research of liquidity determinants of commercial banks in Poland in the reporting period from 2001 to 2010 proves that the liquidity of banking sector is strongly determined by economic conditions, the economic crisis and rising unemployment. Liquidity of bank decreases with increasing profitability of the bank with a higher interest margin and growth in the size of the bank as measured by assets. In contrast, bank liquidity increases with rising capital adequacy ratio, the growth of problem loans and increasing interest rates on loans and interbank transaction. Roman and Sarqua (2014) researched the determinants of liquidity in the banking sector in period from 2003 to 2011. The research results point out that capital adequacy ratio and ratio of outstanding loans to total loans have statistically significant effect on the liquidity risk of commercial banks in Bulgaria and Romania.
Concept of the banking system of Serbia
Liberalization, instability of financial markets, as well as intensive international competitiveness exposes the bank to new challenges demanding permanent innovation in monitoring of their business activities. The interbank market is a source of credit potential of commercial banks and liquidity of the financial system. The development of modern interbank market requires analysis of the development banks, in order to provide for the protection of banks of all the risks involved in their business (Kundid et al, 2009 ). The main challenge for the banking organizations represents the relationship between the lending and deposit collection when it comes to managing liquidity.
The illiquidity problem may occur in case of withdrawal of deposits at the time of loan placements which weren't returned and there is no the possibility of rapid cashing less liquid forms of assets (Basel Committee on Banking supervision, 2008). Banks operating in developed financial markets mainly manage liquidity using additional non-deposit funding sources. The bank can maintain liquidity through credit functions but only on condition that synchronizes with the terms of loan repayment deadlines withdrawal of deposits and to ensure greater interest on credits from the interest on the deposited funds.
Competition in the banking is reflected, mainly through price competition, but also the quality of banking services. In the fight for deposits from customers, banks often raise deposit rates and decrease lending rates. However, most customers of banking services consider that competition isn't at a high level and that it could and should be higher, justifying it by high interest rates and fee of banking services. From the standpoint of the banking sector, this means that the higher level of concentration is more likely that banks will adopt the model of competitive behavior. The methodological tool of paper which is directly related to the introduction of evidence is the degree of linear composition indicator of competition and concentration indicator, among which traditional theory predicts an inverse relationship. Hirscham-Herfindal index as a representative measure of the level of banking sector' concentration is the sum of squares of the individual market shares of commercial banks in the total assets of the banking sector. HHI index isn't above the 1,000 level for either category which would indicate the existence of only moderate concentration. Based on these measures can be seen that the banking sector is low concentrated because of a large number of banks, as well as a large number of banks which have a share below 2% in the assets. If we look at the sector structure of deposit, the highest percentage of total deposits are deposits of customers which record growth every year, followed by deposits of companies with a share of 20%. In the reporting period it's noted a steady growth of customer's deposits from 45% to 60%, while the share of deposits of enterprises record a decline from 26% to 21% of total deposits.
Methodology and Data
This segment of research shows the procedure of optimization model liquidity reducing the factors of liquidity to variables that have the most significant impact on liquidity indicator measured by deposit potential. The complexity of the optimization model liquidity stems from a complex and cross impact of certain external factors and the complex mechanism of transmission performance of banks. The table gives an overview of internal and external independent variables which affect the dependent variable -liquidity. The basis for selected independent indicators represents previously conducted research on this topic. Table 1 shows a list of variables that are used in the regression analysis. As it can be seen from Table 1 , we expect that two factors could have positive impact on bank liquidity, the rest of factors are expected to have negative impact on bank liquidity. The positive relationship of capital adequacy and liquidity is in connection with the assumption that banks with sufficient capital adequacy should be more liquid. Bearing in mind the conflicting objectives of liquidity and profitability it's assumed that a negative relationship between these performances. Size of banks is measured by the banking assets -if banks see themselves as too big to fail, their motivation for holding highly liquid funds in assets is limited.
In the analysis of used variables that present macroeconomic impact on liquidity: GDP, unemployment rate, inflation rate and monetary policy interest rate. GDP growth affects to favorable business climate in the country and just expansion leads to falling interest rates and higher loan placements which can reduce liquidity buffer, because the banks plan that decrease interest rates can facilitate it's borrowing, i.e. collecting non-deposit funding sources. The unemployment rate is an indicator of general health of the economy. It's assumed that a negative relationship between liquidity and unemployment rate. Monetary policy interest rate has a high negative effect on the bank's liquidity. The financial crisis and bank liquidity can influence one another in both direction and therefore poor liquidity ratio of the bank or a bad bank liquidity could be due to the financial crisis.
To identify the determinants of liquidity of commercial banks in Serbia, it was used to panel data of regression analysis. For every liquidity ratio model can be represented by the following expression:
Where is: L it -one of two liquidity ratios X it -vector of explanatory variables for bank i in time t α -constant, β -coefficient which represents the slope of variables δ -represents fixed effects in bank i εi -means the error term
Liquidity ratio is measured by the ratio of deposits to total assets. High value of this indicator shows a lower liquidity for banks. The next table presents selected indicators that were used in the paper. Indicators of deposits as liquidity indicator represent a percentage share of assets which was funded by deposits as well as liquid liability and therefore it can be considered inverse indicator of liquidity. The dominance of short term deposits in total assets can indicate implication of the bank's liquidity problems. In the study of 25 commercial banks in Serbia, authors used their non-consolidated balance sheets and next table shows the number of the banks and their share in total balance sheet assets of the banking system in Serbia. Table 4 we can observe the movement of minimum and maximum value of internal and external variables which are viewed as significant determinants of deposit potential as an inverse indicator of bank liquidity. The correlation for the observed variables is calculated from 140 samples for internal and external independent variables of impact to the dependent variable -liquidity measured by indicator of deposits. Previously it's performed a preliminary analysis to prove the validation of assumptions about normality, linearity and homogeneity of variances. Table 5 shows the correlation of variables which was analyzed connection within the whole group of variables by Pearson correlation. 
Source: Author´s calculation
The study has shown that there is a strong positive and statistically significant relationship of 0.402 between indicators of liquidity and assets (bank size). Analysis of Pearson correlation indicates the medium and statistically significant negative relationship between liquidity ratios and capital adequacy of the value -0.342. Indicator NOA (net interest income to assets) reflects a weak, statistically significant negative relationship with an indicator of liquidity and is -0.195. There is also an existence of a negative relationship between inflation, measured by CPI (consumer price index) and liquidity that is -0.313, as well as the monetary interest rates and liquidity is -0.175. The common variance between the specified variables that had a statistically significant effect on the liquidity amounts to 44.52%, which shows that liquidity is explained almost 44.52% of the variance by statistically significant indicators. Table 6 shows the greatest importance of liquidity determinants L1 measured by the ratio of deposits and assets. The high value of this ratio means lower liquidity for banks. Bank liquidity is determined by size of assets, capital adequacy, ratio net income of interest to assets and the ratio of interest expense in relation to interest revenue. These results should be interpreted with caution. The positive impact of these coefficients means negative impact on liquidity and conversely.
The total value of R square for present model is 44.4% of explained variance and represents a mutual contribution to the observed variables contained in this model. Explained model is secondary significant. If we measure the liquidity ratio of short term deposits and assets, we find that there is a medium and statistically significant relationship between liquidity and inflation, measured by the consumer price index. The value of Pearson correlation for these indicators is -0.376. There is also a weak statistically significant negative relationship between the reference interest rate and liquidity ratios which is -0.181. These macroeconomic variables explain the liquidity of 17.42%. 
The next Table 9 reflects the determinants of liquidity described by model which observes ratio of short term deposits to assets. A size of banks, ratio of operating expenses and operating profit and net interest margin have a statistically significant impact on the model of liquidity. That implies the positive impact of these indicators indicates to the same variables which affect the model L1. Like the L1, the positive impact of the analyzed variables means a negative effect on liquidity. 
The total value of R square for the present model of liquidity -short term deposits to assets was 31.5% of explained variance and represents the contribution of all observed variables. This model is little significant. Fig. 3 shows liquidity indicators of small and large commercial banks in the period from 2008 to 2014 in the Republic of Serbia. In this view, the wider indicator is used which represents ratio liquid receivables and liabilities without maturity or maturity no exceeding 30 days. This indicator represents the standard presrcibed by NBS where the liquidity ratio should be at least 1. The systematization of banks to "high", "medium" and "small" was based on asset size. Banks with shares of 2% of assets are referred to as small banks, banks whose shares in assets over 2% to 6% are classified as medium banks while the systematization of the big banks is made on the basis of the share in assets over 6%, respectively over the upper limit prescribed for the medium banks. On the figure we can see that the liquidity buffer between big and small banks is approaching and in fact the level of liquidity of small banks is gradually declining while the big banks liquidity increases. fig.3 it can be seen that big banks maintain a lower liquidity buffer in relation to small banks. It's also possible to see different level of index which shows the relationship between liquidity ratios in 2014 and 2008. The index of medium sized and large banks was over 100% which implies an increase in the level of liquidity held by observed banks or reducing the liquidity risk. Whereas in the case of small banks, they recorded an index below 100% which indicates that the level of liquidity in current year decreased by 32.17% compared to 2008, respectively a decrease of liquid reserves in small banks. Fig. 4 analyzes liquidity measured by indicator of total deposits in the balance sheet assets. Indicator of total deposits to assets is at the highest level in large banks. As in the paper so far mentioned, this indicator represents an inverse indicator of liquidity. At this point it can be concluded that large banks maintain a lower liquidity buffer than of small banks. Table 12 represents the correlation between the liquidity ratio regulated by NBS and indicators of deposit potential that have been analyzed in the paper.
We can see there is a negative correlation between these indicators which proves once again that the increasing of deposits reduces liquidity buffer and increases the liquidity risk for banks. 
Conclusions
On the basis of the research results of the model indicate that the bank's liquidity is strongly determined by size of bank assets. With the growth of the balance sheet active, banks are exposed to a greater liquidity risk which is in line with the prevailing attitude too big to fail. The increase in capital adequacy ratio has a positive effect on the liquidity banks. Net interest margin is positively correlated with the indicator of deposit potential which indicates a negative impact on the liquidity of banks as well as the ratio of operating expenses to operating income. It was also observed that there is a correlation between the indicators of liquidity and macroeconomic indicators, but not statistically significant effect on defined liquidity models of commercial banks in Serbia. Future research should include more indicators of liquidity and determination relevance for each of them and it could be extended to commercial banks in the region.
